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1. Document VBC/80.3 
The conclusions reached in the annexed document VBC/80.3 have to be 
revised in the light of the scarcity of Simulium larvicides to be used as 
alternatives to temephos and chlorphoxim. 
Although fenthion (OMS 2) and jodfenphos (OMS 1211) have not shown very 
high efficiency on S. damnosum s.1. in the formulations tested, new fonnu- 
lations of these compounds should be considered for testing, provided that 
no cross resistance with chlorphoxim and temephos is demonstrated. 
e 
The same applies to methoxychlor (OMS 4 6 6 ) ,  however, in this case we know 
Therefore, cross resistance DDT-methoxychlor can be expected 
'. that some species of the S. damnosum complex have already shown resistance to 
DDT in OCP area. 
sooner or later. 
New formulations of tetrachlorvinphos (OMS 595) should be tested. 
Cross resistance of chlorpyrifos-methyl (OMS 1155) and pirimiphos-methyl 
(OMS 1424)  with temephos and chlorphoxim should be checked before continuing 
the evaluation of new formulations of these compounds. 
The other conclusions of the document remain as stated. 
2. Results of new research 
Since the preparation of document VBC/80.3, new insecticides and formula- 
tions have been tested against the S. damnosum complex, in the Institut de 
Recherches sur la Trypanosomiase et l'Onchocercose in Bouaké, Ivory Coast. -'. 
Particulate formulations have been tested in minigutters, others in floating 
cages and the most promising have been evaluated in rivers on a small scale, 
on only one breeding site. 
h 
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Pirimiphos-methyl (OMS 1224) 25% wdp was evaluated in minigutters. 
The results were relatively poor: LCloo) 0.4 mg/l/lOmn. However, the 
particle size was considered well adapted since the mortality of all 
larval stages was similar. 
4 
New formulations of microencapsulated pirimiphos-methyl did not 
provide results equivalent to those obtained with the first formulation 
supp1,ied. 
Chlorpyrifos-methyl (OMS 1155) was tested in six different micro- 
Only one batch containing 10% of active encapsulated formulations. 
ingredient was recommended for further evaluation in rivers. 
Fenvalerate (OMS 2000) was tested in microcapsule 5% and flowable 10% 
Both showed poor efficiency mainly due to the inadequacy in formulations. 
the physical properties of the formulatipns. 
0 
O k 6 p u 9  cum& 
Tests carried out with GH74 (OMS 1356) 20% ec resulted in the detachment 
of all Simulium larvae. It was noted that when in contact with this 
insecticide, the larvae stopped feeding. Although the latest stages can 
survive treatment when transferred into clean water the youngest stages 
were killed. The impact of this insecticide on the non target fauna is 
very high. The product is therefore, not recommended for further testing. 
2.2 River tests 
Pirimiphos-methyl 25% wdp showed only partial efficacy over a very 
short distance: 20-30111. 
Pirimiphos-methyl in microcapsules, batch JF6180, was evaluated in 
3 tests. The first produced total mortality over 400m of the breeding 
site, the second gave a similar result over 150m of the breeding site, 
and the third was partially effective over the first 50m of breeding site 
and then totally active over the rest of the site (about 2OOm). 
* 
In a 400m breeding site methoxychlor was active on young larvae 
only. 
. .. . . , - . 
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P e s t i c i d e  Development and Safe Use u n i t  
Although research  on Simulium l a r v i c i d e s  has  been c a r r i e d  ou t  from the  beginning o f ’ t h e  
WHO Programme f o r  Evaluat ing and Tes t ing  New I n s e c t i c i d e s  i n  1960, e f f o r t s  were i n t e n s i f i e d  
from 1966 onwards t o  f i n d  a l t e r n a t i v e s  t o  organochlor ine compounds. 
This paper summarizes, i n  t a b u l a r  form, r e s u l t s  obtained wi th  25 compounds. Some d a t a  
from independent r e sea rch  workers have alsÓ been included b u t  t h i s -  document must no t  be 
conmidered a s  a complete review of t h e  s u b j e c t .  
Based on the  c h a r a c t e r i s t i c s  requi red  of Simulium l a r v i c i d e s  f o r  use  i n  onchocerc ias i s  
c o n t r o l ,  recommendations have been made f o r  each compound. 
LIST OF FOOTNOTES AND ABBREVIATIONS 
a 
Footnotes 
a - A = aeroplane 
G = ground 
H = h e l i c o p t e r  
b - Dosage expressed i n  mg/kg ( o r  ppm i f  so published)/t ime s t a t e d ,  un less  otherwise 
i n d i c a t e d .  
- Discharge r a t e  of  water  i n  m3/sec. C 
Abbreviations 
Col lo ida l  suspens ion Col.  susp .  
Solu t ion  S o l .  
Emuls i f ie r  Emuls. 
Emulsion concent ra te  EC 
Water-dispers ible  powder wdp . 
Breeding s i t e  S i t e  
”1 
The  issue of this document doss not constitute 
formal pub!ication. It should not be reviewed, 
abstracted or quoted without the agreement of 
the World Health Organization. Authors alone 
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articies. 
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Ce document ne constitue pas u n e  publication. 
I I  ne doit faire l’objet d’aucun compte rendu ou 
rhumé ni d’aucune citation sans l’autorisation de 
l’Organisation Mondiale de la Santé. Les opinions 
exprimées dans les articles signes n’engagent 





DischargeC b Methoda Dosage- 
Fauna Formulation 
Aquatic 9.4% oil solution A 220 g/flight km More active than DDT on non-target 
invertebrates species 
Aquatic Baytex 50 G O .1/30 min 21 Not toxic to fish; does not accumulate 
invertebrates 50% EC 0.25/30 min 17 & 41 in non-target organisms or environment II 
& fish 0.35/30 min 18 
2 s  
m2- 
GQn 
N O  
OMS-; (fenthion) 
TESTS ON TARGET SPECIES 
t 
I Experiment Experimental conditions Origin of Simulium Formulation Results References Method! b Dosage- 1 Discharge5 
Laboratory i Nearc tic Region solu tion/ace tone Trough 4.0/5 min 0.4/5 min 97% detachment in 24 hqurs Jamnback & Frempong-Boadu, 1966 89% detachment in 24 hours Nearctic Region so lut ion/ace tone Trou,gh 0.065/5 min 4.0/5 min 50% detachment in 24 hours Frempong-Boadu , 1966 98% detachment in 24 hours 
Partially effective Jamnback & Frempong-Boadu, 1966 Nearctic 
Region 





O .1/30 min 
0.35/30 min 
0.25/30 min 17 & 41 
No effect beyond 10 km (in rivers) Gams & Post, 1966 
Partially effective 
Partially effective 
Note: Total destruction of larvae 
i n  isolated sites in streams and 
irrigation canals. Shows no effect I
TESTS ON NON-TARGET SPECIES 
References 
Jamnback & Frempong-Boadu, 1966 
Garms & Post, 1966 
L .’ 
,.... , 
P a l a e a r c t i c  
Region 
. .  . 
Solut ion/alcohol  Jar 
Emu1 s ion 
Non-oily powder 
Oily powder 1' 
So l u t  ion/alcoho 1 Turbid water  




20% s o l .  i emuls. 
Ethiopian 
Region 
60% c o l .  susp.  ' 
Ethiopian 
Region 
30% EC H 
Metabolism s t u d i e s  Mutagenicity s t u d i e s  
Very slowly metabo- 
l i z e d ;  DDT and i t s  
metabol i tes  accumu- 
l a t e  i n  the body, 
p r e f e r e n t i a l l y  i n  f a t  
On microbial  systems 
negat ive ;  r e s u l t s  on 
mammalian t e s t  systems 
inconclusive 
OMS-16 (DDT) 
TESTS ON TARGET SPECIES 1 References condi t ions  Formulation Origin of  
Simulium 




O .1/30 min 
DischargeC 
~ ~~ 
13% & 75% m o r t a l i t y  i n  24 hours  & 48 hours  
respec t ive ly  f o r  medium s i z e  la rvae  
O mor ta l i ty  f o r  l a r g e  la rvae  
low m o r t a l i t y  f o r  medium-size la rvae  
I d e n t i c a l  t o  sol /a lcohol  
Superior  t o  sol /a lcohol  
I n f e r i o r  to sol /a lcohol  i n  c l e a r  water  
I n f e r i o r  t o  sol /a lcohol  i n  c l e a r  water  
98% detachment i n  24 hours  
O .1/30 min 
0.1/30 min 
0.1/30 min 
O .1/30 min 
0.05/30 min 
0.4/5 min Trough Nearc t ic  Solution/acetone 
Region 
I 
Jamnback & Frempong-Boadu, 1966 









0.008/30 min & 
0.004/30 min 
0.005/30 min & 
0.003/30 min 
1/30 min 
No e f f e c t  
P a r t i a l l y  e f f e c t i v e  
P a r t i a l l y  e f f e c t i v e  
P a r t i a l l y  e f f e c t i v e  G 1 . 5  Qu&lennec, 1976a I 
28 
O .8 
P a r t i a l l y  e f f e c t i v e  
P a r t i a l l y  e f f e c t i v e  
Phi l ippon e t  a l . ,  1976 
Acute and short- term 
s t u d i e s  
( o r a l  m 5 0  i n  r a t s )  
Long-term 
(carc inogenic i ty)  
s t u d i e s  
Teratogenici ty  
s t u d i e s  S tudies  i n  volunteers  F i e l d  observat ion 
Hepatomas produced i n  
m i c e  and poss ib ly  i n  
r a t s ;  there  i s  a 
disagreement on the  
s i g n i f i c a n c e  of  these  
tumours; nega t ive  i n  
hamsters ,  dogs and 
monkeys 
Negative i n  m i c e ,  
rats and dogs 
1.5 mg/kg d a i l y  f o r  
18 months without  any 
adverse effect  
Extens t ive ly  used i n  
a g r i c u l t u r e  and 
an t imalar ia  pro- 
grammes f o r  more 
than 30 years  wi th  
no adverse effects 
i n  a p p l i c a t o r s  
r e p o r t e d ;  p e r s i s t s  
i n  t h e  environment 
and may accumulate 
through the  food 
cha in  
In 7 spec ies :  
Moderate t o x i c i t y  
. (113-450 mg/kg) 
DDT is  n o t  recormended f o r  r i v e r  t rea tment .  
... 
Solution/acetone 








Me thoda Dosage- DischargeC 
80% wdp A 570 g/ha over 50% reduction of aquatic arthropods; 
800 m of significant effect on Plecoptera 
river 
Acute and short-term Long-term 
(oral LDqn in rats) studies 
(carcinogenicity) Metabolism studies Mutagenicity studies Teratogenicity Studies in volunteers studies studies I Field observation Reference 
I n  dogs and guinea- 
pigs positive; . 
negative in mice, 
rats, hamsters, 
rabbits andmonkeys 
0.12 mg/kg daily for 
6 weeks withouteffect 
on ChE; a decreasein 
reabsorption of amino 





TESTS ON TARGET SPECIES 




References IMeLhoda Formulation Results Experiment 
Laboratory 
Dosage- b I DischargeC 
I 0.106/5 min 4.0/5 min 50% detachment in 24 hours 89% detachment in 24 hours 
98% detachment in 24 hours 
47% detachment in 24 hours 
Detachment superior to sol/acetone 
Detachment superior to sol/acetone 
Detachment inferior to sol/acetone 
Detachment inferior to sol/acetone 
Frempong-Boadu , 1966 





Emu1 s ion 
Trough 
II 









85% wdp G Quelennec et al., 1967 Partially effective 
Total efficacy cl2 km 
Total efficacy >22 km 





85% wdp G l 5  1/30 min Le Berre et al., 1976b 
TESTS ON NON-TARGET SPECIES 
Reference 
Jamnback & Frempong-Boadu, 1966 
In 7 species: 
Moderate toxicity 
(500-850 mg/kg) 




In rats: negative Very slight ChE 
inhibition in 









L '  ? .. I 
OMS-43 ( f e n i t r o t h i o n )  






50% EC G:Tiret te  




63% detachment i n  clear water 
100% detachment i n  clear water  
2.3 No effect  when appl ied t o  a s i n g l e  s i t e  
i n  dry  season 
Experiment I 
G u i l l e t ,  1978 
Experimental condi t ions 
DischargeC 
b Formulation 
Or ig in  of 
Simulium Method’ I Dosage- I 
Experimental condi t ions 
Method‘ Dosage- DischargeC 
A 9.1 l i t re  
formula t ion /  
f l i g h t  km 
Resul t s  
Resul ts  Reference 
Toxic t o  c r a y f i s h ;  d id  n o t  a f f e c t  f i s h  Jamnback, 1969 
I .  
Fie ld  observa t ion  
References 
Reference 
Nearc t ic  so lut ion/ace tone 
Region 
Acute and shor t - te?  
s t u d i e s  
( o r a l  U150 i n  r a t s )  
Trough 4.0/5 min 
o.~/s min 
Long- term 
s t u d i e s  
(carc inogenic i ty)  Metabolism s t u d i e s  
95% detachment i n  24 hours 
65% detachment i n  24 hours  I 
Mutagenicity s t u d i e s  
Jamnback & Frempong-Boadu, 1966 I I 
Teratogenicity S tudies  i n  volunteers  s t u d i e s  
~~ 
Palaearctic--( Solut ion/alcohol  
Region 
In 6 spec ies :  
Moderate t o x i c i t y  
(500-700 mg/kg) ’ 
1.0/30 min 
Jy 1 0.1/30 min 
I n  r a t s :  nega t ive  Rapidly metabolized 
and excreted i n  man 
and experimental  
Superior  t o  DDT sol /a lcohol  I I n f e r i o r  t o  DDT sol /a lcohol  
On microbia l  systems 
and rats: negat ive 
l Rail l t ,  1968 I 
In rats: negat ive 0.2 mg/kg d a i l y  f o r  
3 weeks without  effect 
on ChE 
Extens ive ly  used i n  
a g r i c u l t u r e  and PH; 
no adverse e f f e c t s  
reported except  
some ChE i n h i b i t i o n  
O .1/10 min 
O. 1/10 min 
Vandekar, 
1978 
o.6 I No effect I Le Berre e t  a l . ,  1976a 
TESTS ON NON-TARGET SPECIES 
Fauna Formulation 
f i s h  
TOXICOLOGY 
I 
Low a c t i v i t y  i n  r i v e r s  a g a i n s t  Simulium wi th  two d i f f e r e n t  formulat ions.  Toxic t o  c rus taceans ;  mammalian t o x i c i t y  marginal .  Not recommended f o r  f u r t h e r  t e s t i n g .  
1 s  
m >  
D p c l  





Re sul ts 
Dosage- Discharge: Methoda 
Trough , 4.0/5 min 100% detachment in 24 hours 
II 0.4/5 min 89% detachment in 24 hours 
Origin of 








Acute and short-term 
(oral LD50 in rats) 
. studies 
In 3 species: 
Very low toxicity 
(214 800 mg/kg) . 
In short-term 
feeding studies at 
high dietary levels 
morphological 
changes produced in 




OK? - 18 7 (dime ehr in ) 
TESTS ON TARGET SPECIES 
References 
Jamnback & Frempong-Boadu, 1966 
1.0/30 min 
O .1/30 min 
Solution/alcohol Inferior to DDT in sol/alcohol 
Inferior to DDT in sol/alcohol 
Rault, 1968 




In rats: negative 
TOXICOLOGY 
Effective at high dosages. Toxicity to non-target fauna to be checked. ' 
Studies in volunteers Field observation 








50% detachment in 24 hours 
92% detachment in 24 hours 







75-99% elimination/removal of S .  arcticum 
Mall. larvae from 23 to 34 km sections 
of treated rivers 
98% elimination of larvae from rapids at 







Quill&v&r6 et al., 1976b 
Philippon et al., 1976 
96% elimination/removal o f  S. arcticum 
larval instars 1 & 2 and 66% of older 
instars at 161 km downstream of treat- 
ment point 
Fredeen, 1977 
98.7% detachment Guillet, 1978 
3 '  
. ). .. c -% , ' - -, 
OMS-466 (methoxychlor) 
TESTS ON TARGET SPECIES 
Experimental conditions 





97% detachment in 24 hours 
Detachment inferior to sol/acetone 
Jamnback & Frempong-Boadu, 1966 Nearctic 




Trough 0.054/5 min 
4 .0/5 min 
0.01/15 min 
O .08/15 min 












48 to 280 
27 
27 to 120 
No effect 
Partially effective 
I Jamnback, Duflo &Marr, 1970 Ethiopian 15% sol. i- emuls. 
Region 
15% EC 
i EC Nearctic Region O .18/15 min ) O .24/15 min ) 
0.30/15 min ) 
0.31/15 min ) 
G :Tire t te 
Boat 
G : Tire t te 
0.1/30 min 
0.1/30 min 







E th iop ían 
Region 
20% sol. + emuls . 
Ethiopian 20% sol. i- 5% 
Ethiopian 20% sol. i- 5% 
Region emuls. 
Region emuls. 
Le Berre et al., 1976b 
0.05 10 min 
0.1 / 10 min 
O .1/10 min 
0.3/10 min 
1/10 min 
G: Tiret te 
H:Pnozzles 
H:Vide Vite 
I ,  
2 
3 
80 to 278 
140 
O .25 










TESTS ON NON-TARGET SPECIES 
Experimental conditions 
Fauna Formulation Re su 1 ts References Experiment Dosage- bEle thoda Discharge5 
Laboratory 
I 
20% oil solution Low, high and 
progressive 
dosages 
Moderately toxic at low dosages; 
molluscs 





20% oil solution 
~ ~~ ~~ 
Formulation did not mix with water Lauzanne, 1973 
Model 
ecosystem 
Metcalf & Sauborn, 1975 Methoxychlor is classed as a moderately' 
persistent insecticide and does not 
accumulate to high Levels 
In 90 caz Surber sample, 400 Simulium 







Jamnback & Frempong-Boadu, 1966 Field A 520 g/flight 
km 




20% oil solution Vide Vite O .1/10 min 





(formulation not recommended) 
no effect on fish 
no effect on fish 




EC 0.18/15 min 
O .24/15 min 
0.30/15 min 
0.31/15 min 
About the same effect on Plecoptera as on 
Simuliidae; other organisms affected, in 
decreasing order of susceptibility: 
Ephemeroptera, Trichoptera and Chironomidae 
(populations of latter three restored 
within 7-14 d) . Fish apparently unharmed; 














Aquatic invertebrates apparently unaffected 
in the long-term; fish not visibly 
affected. Larvae of Chironomidae, 
Ephemeroptera and Plecoptera more abundant 
in 1972 than 1969 
Recovery of Chironomidae, Ephemeroptera 
and Trichoptera population 2-4 weeks after 
treatment 161 km from treatment site 
Fish and other aquatic organisms are 
particularly sensitive 
Review Environment Gardner h Bailey, 1975 
, 8- ,.> -* 
Mutagenicity s t u d i e s  
L 5 
Teratogenicity S tudies  i n  volunteers  F ie ld  observat ion Reference 




I 24% EC 
Used i n  a g r i c u l t r e  and 
PH, no adverse e f f e c t  
repor ted  







309 ppb/l5 min 
- 
Acute and short- term 
s t u d i e s  
( o r a l  LU50 i n  r a t s )  
Long-term 
(carc inogenic i ty)  
s t u d i e s  
Metabolism s t u d i e s  
In 6 spec ies :  
Very low t o x i c i t y  
(5000-7000 mg/kg) 
I n  r a t s :  negat ive 
i n  3 experiments ,  
i n  1 experiment 
s l i g h t  increase  of 
h e p a t i c  ce l l  
adenomas 
Very r a p i d l y  merabo- 
l i z e d  and excreted 




Resul ts  
21-22 km downstream 50-100 ppb i n  sand 8-9 d after 
t reatment  
6 .5  km downstream 140-160 ppb i n  water  15 and 30 min 
a f t e r  a r r i v a l  of  leading edge o f  water  
8 . 9  d a f t e r  t reatment ,  no t  de tec ted  i n  water ,  
i n s e c t  la rvae ,  s h e l l f i s h  o r  muscle t i s s u e  o f  f i s h  
except  in goldeye f i s h  
Reference 
Fredeen, Saha & Balba,  1975 
No information 
Low a c t i v i t y  under t r o p i c a l  condi t ions .  Due t o  presence of DDT-resistant s t r a i n s  i n  the OCP area ( G u i l l e t ,  Mouchet & GrBbaut, 1977), and c r o s s - r e s i s t a n c e  DUT-methoxychlor 
a lmost  c e r t a i n ,  n o t  recomended f o r  f u r t h e r  t e s t i n g .  
Origin of 
Simulium Exper imen t I -  Results Reference Formulation 
24% EC No effect on larval detachment in turbid water 




b Method= I Dosage- 
Ethiopian Region Floating 0.2/10 min 
cages 
) c 
. .  , 
l 
e-- *- 
Laboratory Nea r t i c  Region Solut ionlacetone 
34 
!9 & 1.6 
17 
10 
No e f f e c t  
P a r t i a l l y  e f f e c t i v e  
P a r t i a l l y  e f f e c t i v e  
To ta l  e f f i cacy  f o r  22 km 
Experimental condi t ions 
Experiment Fauna Formulation I Discharge' b Method' 1 Dosage- Resul ts  References 
Laboratory Aquatic inver-  40% EC 
t e b r a t e s  and 





Carlsson, 1974 0.05 10 min 34 N o  e f f e c t  
O.  1 10 min 
O.Z/IO min 
0.3/10 min 
Ef fec t  on Ephemeroptera 
Ef fec t  on Chironomids 
e spec ia l ly  Ephemeroptera 
29 & 1.6 
17 & 10 Reduction o f  non-target  organisms, 
/ 
Stud ies  i n  vo lun tee r s  Field observat ion Reference 
Acute and short-term 
i n  r a t s )  
Long-term (carcino-  
genicity) studies 
Metabolism s tud ie s  Mutagenicity s tud ie s  Teratogenicity s tud ie s  
I n  6 species:  
Low t o x i c i t y  
(1600-1730 mg/kg) 
I n  r a t s :  negat ive Rapidly metabolized No information 
and excreted 
N o  information S l i g h t  i n h i b i t i o n  of Vandekar, 1978 
ChE i n  Stage V t r i a l  
OMS-658 (bromophos) 
TESTS ON TARGET SPECIES 
Experimental condi t ions 
References Formula t i o n  Origin of Experiment Simulium 




I t  
4.0/5 min 
0.4/5 min 
Jamnback & Frempong-Boadu, 1966 35% detachment i n  24 hours 
O detachment i n  24 hours 
J a r  
I l  
1.0/30 min 
0.1/30 min 
Rault, 1968 P a l a e a r c t i c  Solution/alcohol 
Ethiopian 20% EC 
Region 




O. 2/10 min 
0.3/10 min 
0.3/10 min 




G: Pouring 0.1 and 
0.3/10 min I 40% EC Ethiopian I Region Le Berre  e t  al., 1976a 
Gu i l l e t ,  1978 
No e f f e c t  
18% de tachmen t ; 
decomposed 





Moderately t o x i c  I l  High and progressive dosages Dejoux & Troubat, 1973 
Field 
TOXICOLOGY 
I I I I I 
In rabbi ts :  negat ive 










Formulation Origin of Simulium 
Ethiopian Region 80% wdp G 0.5/30 min 1.3 Total efficacy (150 m QuBlennec, 1971 
OMS-708 (Mobam) 
TESTS ON TARGET SPECIES 





Experimental condi t ions 
I Discharge5 b Methoda Dosage- Formulation Origin of  Simulium 
OMS-712 (Shel l  8280) 
TESTS ON TARGET SPECIES 
Resul t s  
. 
Experiment 
P a l a e a r c t i c  Solut ion/alcohol  
Region 
Laboratory Trough ’ 4.0/5 min 100% detachment‘ i n  24 hours  
0.4/5 min 9% detachment i n  24 hours 
Jar 1.0/30 min Superior  t o  DDT sol /a lcohol  
II o. 1/- 20 min Superior  t o  DDT sol /a lcohol  




15% EC G: Pouring 0.1/10 min 3 P a r t i a l l y  e f f e c t i v e  
II 4 P a r t i a l l y  e f f e c t i v e  0.3/10 min 
Acute and short- term 
i n  r a t s )  
studies (Ora1 LD50 Metabolism s tudies  Mutagenicity s t u d i e s  Tera togenic i ty  s t u d i e s  S tudies  i n  volunteers  Long-term (carcino-  genic i ty)  s t u d i e s  
In one species:  
Modera te-high 
t o x i c i t y  (136 mg/kg) 
No information N O  information No information No information No information 
References 
Jamnback & Frempong-Boadu, 1966 
Rault, 1968 
L e  Berre e t  a l , ,  1976a 
Fie ld  observat ion 
No information 
Reference 
Vandekar, 1978 . 
3 
L 
OMS-786 (temephos; Abate) 














Jamnback & Frempong-Boadu, 1966 Laboratory 
I 
?earctic Region Solution/acetone 






I ,  
I I  
56% detachment i n  24 hours 
25% detachment in 24 hours 
Detachment superior to sol/acetone 
Detachment superior to sol/acetone 
Detachment inferior to sol/acetone 
Detachment inferior to sol/acetone 
~~~ ~ 







100% mortality of stage V I 1  larvae 
100% mortality of stage VI1 larvae 
99% mortality of stage V I 1  larvae 












58% detachment in 24 hours 
44% detachment in 24 hours 
89% detachment in 24 hours 
93% detachment i n  24 hours 
Am. Cyanamid 200E 
Lot 73 
Craig, 1976 . qeartic Region 
20% sol. G Partially effective ?uélennec, 1967 Field Ethiopian 
Region 







20% EC Am. Cyan. G ?uélennec, 1976b 
Le Berre et al., 1976b 
Total efficacy for 32 Irm 
Total efficacy for 6 Irm 
Total efficacy for 6 km 
Total efficacy (1 site) 
Total efficacy for 13 lon 
Ethiopian 
Region 
20% EC Procida G:Tirette 
I I  









O. 03/10 min 
0.05/10 min 
















Total efficacy for 30 lan 
Partially effective 
Partially effective 
Total efficacy (1 site) 
Total efficacy (1 site) 
Partially effective 
Partially effective 
Le Berre et al., 1976a Ethiopian 
Region 
20% EC Procida G: Pouring 
II  
I I  
II 
G: Tirette 
G:  Pouring 
II 
G: Tirette 
I I  
&Tirette 
II 
20% Am. Cyan. 
50% EC Procida 




Total efficacy (1 site) 
OMS-786 (continued) 
TESTS ON TARGET SPECIES (continued) 




Experiment Formulation Resul t s  References b 
Dosage- Discharge5 Method‘ 




A: 1 Micronair 
A: 4 Micronair 
A:Vide Vite 
o 
I ,  




Tota l  e f f i cacy  0 .5 to  1 km 
Tota l  e f f i cacy  21 t o  27 km 
Tota l  e f f i cacy  45 t o  50 lon 
Tota l  e f f i cacy  50 t o  55 km 
No e f f e c t  
Tota l  e f f i cacy  13 t o  19 km 
Tota l  e f f i cacy  20 t o  22 km 
Tota l  e f f i cacy  20 t o  24 km 
Tota l  e f f i cacy  46 t o  48 lan 





O. 05/10 min 
0.05/10 min 
0.05/10 min 











O. 05/10 min 













20% EC Am. Cyan. 
20% EC Procida 
20% EC Procida Tota l  e f f i cacy  20 km 
Tota l  e f f i cacy  6 km 
To ta l  e f f i cacy  3 km 
Tota l  e f f i cacy  20 lan 
Qui l l6vdrd  e t  a l . ,  1976b Ethiopian Region 
20% EC Procida 
su r face  
20% EC Am. Cyan. 
20% EC Am. Cyan. 
(new) 





P a r t i a l l y  e f f e c t i v e  
N o  e f f e c t  
II 3.1 No e f f e c t  
Tota l  e f f i cacy  10 t o  66 km (5 tests 
To ta l  e f f i cacy  10 t o  36 km (5 t e s t s  
Tota l  e f f i cacy  32 km (1 t e s t )  
Tota l  e f f i cacy  6.5 t o  35 km 
(6 t e s t s )  
Tota l  e f f icacy  12 km (1 t e s t )  
Tota l  e f f i cacy  8 t o  18 km (2 t e s t s )  
Philippon e t  a l . ,  1976 Ethiopian Region 20% EC Procida 
Lot A 
Lot B 
H:Vide V i t e  
II 
I 
25 t o  190 
5.5 t o  170 
110 
2 t o  184 
0.05/10 min 
O. 05/10 min 
Lot c 33 
17 
20% EC Procida 





I I  
II 
11 
I I  
0.05/10 min 
0.05/10 min 
30 t o  99 
21 t o  121 
Tota l  e f f i cacy  25 t o  57 km (3 t e s t s  
P a r t i a l l y  e f f e c t i v e  (2 tests) 
No e f f e c t  (1 t e s t )  
P a r t i a l l y  e f f e c t i v e  (1 t e s t )  
Tota l  e f f i cacy  17 t o  50 km (3 t e s t s  
P a r t i a l l y  e f f e c t i v e  (2  t e s t s )  







15 t o  94 
22 t o  123 Lot  74 








Procida Lot 139 





Lot 500 EC 
Procida 200 EC 




20% EC, Lot 73 
50% wdp 
Am. Cyanamid 
20% EC, Lot 73 
OMS-786 (continued) 






I I  
I ,  
II 
I t  
I l  












I t  
I I  






















O. 05/10 min 








O. 2/10 min 
O.Z/IO min 
Q.I/IO min 












94% detachment in clear water with 
mud added 
99% detachment in clear water with 
mud added 
100% detachment in clear water with 
mud added; 49% detachment in 
muddy water 
80% detachment in muddy water 
100% detachment in muddy water; 
detachment in clear water 
96% detachment in clear water 
100% detachment in clear water 
8% detachment when O litre of mud 
added 
28% detachment when 0.5 litre of 
mud added 
63% detachment when 1.0 litre of 
mud added 
89% detachment when 2.0 litres of 
mud added 
94% detachment when 4.0 litres of 
mud added 
29% detachment i n  clear water 
25% detachment in clear water 
100% detachment in clear water 
100% detachment in both clear 
water and clear water with mud 
added 
97% detachment in dlear water 
100% detachment in water with 
mud added 
Partial detachment in clear water 
Partially effective 5 less than 
50% detachment 
Total disappearance of larvae for 
three sites in 6 km; almost total 
for fourth site at 8 km; partial 
at 9 km; nil after. Presence of 
slack-water sections prevent true 




O.OS/lO min Low t o x i c i t y  t o  inver tebra tes ;  
tox ic  t o  s m a l l  f i s h  
O 
OMS-786 (continued) 
TESTS ON TARGET SPECIES (continued) 
Or ig in  of  
Simulium Experiment I -  Experimental condi t ions Formulation Methoda Resul t s  I References I Discharge5 b Dosage- 




P a r t i a l  or n i l  disappearance of  
la rvae ;  c a r r y  n i l  
wdp mixed with water  before  
a p p l i c a t i o n  
Tota l  disappearance of  l a r v a e  a t  
s i n g l e  s i t e  
2 a p p l i c .  
Ethiopian Region t--- Am. Cyanamid 20% EC, Lot  73 H:Vide Vite  Operat ional  condi t ions S imi la r  t o  opera t iona l  formulat ion OCP 1980, i n  prepara t ion  Procida 20% EC 
TESTS ON NON-TARGET SPECIES 
condi t ions 
Methoda 
Formu la t i o n  Resul t s  References Experiment 
Laboratory 
Fauna 
Aquatic inver-  
tebra tes ,  f i s h  
I Discharge& b Dosage- 
Am. Cyanamid 
50% wdp 
No apparent  e f f e c t  on i n v e r t e b r a t e s  
b u t  Chironomidae, Phi lopotmidae ,  
Baet idae.  P a r t i c u l a t e  Abate safer 
than l i q u i d  formulat ions 
Helson. 1972 
Aquatic inver-  








A l l  4 formulations, even a t  h igh  
dosages, showed low t o x i c i t y ;  
20% EC Procida the  least  t o x i c  
Dejoux & Troubat, 1973 High, low and 
progress ive  
dosages 
F ish  I Procida 20% EC Laueanne, 1973 Low(i8 ppm) 
and h igh  
O.I/IO min 
0.5/10 min 2.3 
Low t o x i c i t y  a t  low dosage 
Moderately t o x i c  a t  h igh  dosage 
Not t o x i c  t o  f i s h ;  s l i g h t l y  t o x i c  
t o  t h e  smallest forms of  inver -  
tebra tes .  Keep below t h i s  dosage 
Aquat ic  inver-  
t e b r a t e s  and 
f i s h  
Lauzanne & Dejoux, 1973 Procida 20% EC G:Vide Vite Field 
Procida 20% EC G:Vide Vite  Dejoux & Troubat, 1974 0.1/10 min 
(17 weeks) 
0.05/10 min 
Acquatic inver-  
t e b r a t e s  and f i sh  
Acquatic inver-  
t e b r a t e s  and f i s t  
Low t o x i c i t y  
Low t o x i c i t y  Procida 20% EC Elouard e t  al . ,  1974 G:Vide V i t e  
I I  Am. Cyanamid 
20% EC, Lot 72 
.. 
Method' Dosage- b I Discharge5 
H:Vide V i t e  
I I  




Decay i n  w a t e r  and 
mud 
Ext rac t ion  from water, Adsorption on c lay  
mud, f i s h  and p a r t i c l e s  
molluscs. Clean-up 
of e x t r a c t s  
~~~~~ ~~~ ~ ~ ~ ~ 
Chemical monitoring Chemical monitor ing Chemical monitoring. 
Behaviour of  
formulat ion 
Miles, Dale & 
Churchi l l ,  1976 
Miles, D a l e  & 
Churchi l l ,  19.76 
OMS-766 (continued) 
TESTS ON NON-TARGET SPECIES (continued) 
Formulation Resul t s  References Experiment Fauna 
Fie ld  Aquatic inver -  
t e b r a t e s  




20% EC, Lot 73 
20% EC, Lot 72 
N o  e f f e c t  on non-target  organisms 
No e f f e c t  on non-target  organisms 
Aquatic inver-  
t e b r a t e s  
Am. Cyanamid 
20% EC, Lot 73 
OCP 1960, i n  prepara t ion  H:Vide Vite 
Aquatic moni- 
to r ing  
programme 
ORSTOM/ACHIMOTA/ROMAN/OCP 20% EC Procida Aquat ic  ipver -  
tebra tes ,  f i s h  
Environment 
inc luding  
mammals 
Ephemeroptera most s u s c e p t i b l e  
group. A number of ar thropods 
n o t  a f fec ted .  Most e f f e c t s  
r e v e r s i b l e  
Koeman & Weijand, 1979 Review 
CHEMISTRY 
Research Bioaccumulation i n  
f i s h  and molluscs 
Method of Residue Storage of mud and 
a n a l y s i s  a n a l y s i s  f i s h  samples 
Applicat ion Chemical monitoring 
~ 
WHO, 1979 Miles, 1975b, c Miles, 1975e 
Miles, 1975a 
Reference Miles  & Mount, 1976 Miles, Dale & 
Churchi l l ,  1976 
M i l e s  & Dale, 1975 
Miles, 1976b 
I I 1 
. . .  
Formu la t i o n  




Experimental condi t ions  
Afr ica  - 0.1 ppm/lO min 
Sampling 1-3 m from edge 
USA - 50 ppb/lO min 
Sampling of  water  in c e n t r e  of stream, 
15 cm below sur face  
.-. 
5 0  m,downstream - maximum concent ra t ion  350 ppb 
0.8 ppb 
60.3 ppb 
11 I I  
I l  II 
I I  II 
150 m " 300 ppb 
1 500 m " 
15 km " 
m. .r- * .  
Dale, Pendriez 6 S t i l e s ,  1974 
..r 
50 m downstream - maximum concentrat ion 500 ppb 
150 m " 100 ppb 
1 500 m I' 0.05 ppb 
Wave 40  h; maximum concent ra t ion  253 ppb 
I I  I I  
II  II 
OMS-786 (continued) 
Dale, Miles  h Guerrant, 1975 
Miles e t  al., unpublished 
CHEMICAL MONITORING ' 
20% EC Procida 
20% EC Procida 
Afr ica  - 50 ppb/lO min 
Sampling of mud. o y s t e r s  and f i s h  
Afr ica  - 50 ppb/lO min 
Sampling o f  water  in c e n t r e  of r i v e r  
Sampling of  mud 
Presence o f  temephos in a l l  samples 6d a f t e r  t reatment  Quélennec e t  al., 1977 
500 m downstream, 4342 ppm 
1.78 and 1.10 ppm in two samples 
WHO/ACRU-I, 1977 
Afr ica  - 300 ppb/lO min 
Sampling of water  200 m downstream I 20% EC Procida I 
Tera togenic i ty  
s t u d i e s  
Resul t s  I References 
S tudies  i n  F ie ld  observat ion volunteers  
Acute and s h o r t - t e m  
in r a t s )  
(oral LD 
50  
Long-term (carcino-  
g e n i c i t y )  s t u d i e s  studies 
In rats and sheep: 
nega t ive  
TOXICOLOGY 
256 mgfman/day f o r  
5 days or  64 mg/man/ 
day f o r  28 days 
without  e f f e c t  on ChE wi th  no adverse 
Extensively used in 
PH ( inc luding  
Puerto Rico study)  
e f f e c t s  reported 
I I 
In 6 species:  
Very low t o x i c i t y  wi th in  3 days; h a l f -  
(8600-13000 mdkg) l i f e  in blood about  
10 hours 
Operat ional  i n s e c t i c i d e .  
Mutagenicity s t u d i e s  
On microbia l  systems: 
nega t i v e  
I '  
. I  
OMS-971 (ch lorpyr i fos)  
Laboratory 
F i e l d  
TESTS ON TARGET SPECIES 





Acute and shor t - te rm 
s t u d i e s  
( o r a l  1 ~ 5 0  i n  r a t s )  
Long-term 
s t u d i e s  
' (carc inogenic i ty)  Metabolism s t u d i e s  Mutagenicity s t u d i e s  i Teratogenicity S tudies  i n  volunteers  F ie ld  observat ion Reference 
s t u d i e s  
Experimental condi t ions  
Resu 1 ts b Formula t i o n  
Method. I , Dosage- I Discharge: 
I n  9 spec ies :  
Moderate t o  h igh  
t o x i c i t y  
(82-245 mg/kg) 
solu t ion/ace Cone Trough 4.0/5 min 
o.~/s min I 
I n  r a t s :  nega t ive  Rapidly metabolized No information 
and excre ted  
~ 
100% detachment i n  24 h 
32% detachment i n  24 h 
I n  rats: negat ive  
40.8% EC 
~~ ~~ ~~ ~~~ 
0.014 mg/kg d a i l y  f o r  Extens ive ly  used i n  Vandekar , 
27 days without  any a g r i c u l t u r e  and PH, 1978 
adverse e f f e c t  w i t h  no adverse e f f e c t s  
repor ted  
G I r  0.005 & 0.01/30 min P a r t i a l l y  e f f e c t i v e  1 0.03/30 min 1 ::: I Tota l  e f f i c a c y  7.5 km 
References 













16 To ta l  e f f i c a c y  f o r  20 km 
O .5 P a r t i a l l y  e f f e c t i v e  
4 No effect  
2 No effect 
0.05/10 min 
O .4/10 min 
2.5 Complete disappearance o f  l a rvae  when 
app l i ed  t o  a s i n g l e  s i t e  
99% detachment o f  l a rvae  
a 
OMS-1155 (chlorpyrifos-methyl) 
TESTS ON TARGET SPECIES 
Experimental condi t ions Origin of 
S imu 1 ium 
P a l a e a r c t i c  
Region 
Formulation 








Muirhead-Thomson, personal  
c o m u n i c a t i o n ,  1976 
O .  1/30 min 
O .5/60 min 
) 99-100% m o r t a l i t y  o f  Stage V I 1  l a rvae  
F i e l d  
I 
22% EC G Tota l  e f f i c a c y  71.2 !un . 
. 8  I T o t a l  e f f i c a c y  736 km ÇuBlennec, 197 1 0.1/30 min O .12/15 min 
9 .I/IO min 
0.3/10 min 





Le Berre  e t  a l . ,  1976a 22.1% EC G :Pouring P a r t i a l  and no effect  
5.5 . I Tota l  e f f i c a c y  ( 1  s i t e )  
22.1% EC + 
kerosene i 
emuls. 
1 T o t a l  e f f i c a c y  (1 s i t e )  
Ethiopian 
Region 











H:4 nozzles  
H:Pouring 
H:2 nozzles  
H:2 nozzles  




10% Lot II 
F loa t ing  
cages 
S I  
11 
II 
0 8  
t t  
G : T i r e t t e  
F loa t ing  
cages 
0.4/10 min I I 100% detachment i n  clear water G u i l l e t ,  1978 
O .Z/E min 
O .1/10 min 
O .08/10 min 
O .050/lO min 
O .025/10 min 
O.OSO/lO min 
0.025/10 min 
O . o ~ o / ~ o  min 
0.050/10 min 
0.025/10 min 
O .050/10 min 
O .025/10 min 










































































































































































































































































































































 8 3 ? 0 W 
1. s 
Fauna Experiment 
F ie ld  
Experimental condi t ions 
Resul ts  
b I Discharge' Method' Dosage- Formulation 
Research I------ Aoolicat ion 
A q u a t i c i n v e r -  1 ;lc~T 10% - t e b r a t e s  microcaps, Vide Vite 
Method o f  ana lys i s  Residue a n a l y s i s  Decay i n  water  Extract ion from water, mud and f i s h  
Spectrophotometry GL C 
Spec i f i ca t ions  Chemical monitoring Chemical monitoring Chemical monitoring 





\?HO/Pestic. Dev. & 
Safe Use Unit ,  1978 





(carcinogenici ty)  
s t u d i e s  
Toxic t o  inve r t eb ra t e s ;  formula- 
t i o n  d e t e r i o r a t e d .  
Toxic t o  inve r t eb ra t e s ;  formul. 
de t e r io ra t ed  
Toxic t o  inve r t eb ra t e s ;  formul. 
de t e r io ra t ed  
F ie ld  observat ion Reference S tud ie s  i n  
volunteers  Metabolism s tud ie s  Mutagenicity s t u d i e s  Teratogenicity s t u d i e s  
CHWISTRY 
I n  rats: negat ive 
References 
Dejoux & Gui l l e t ,  i n  p repa ra t ion  
I n  rats 90-93% No information In mice and rats: 0.1 mg/kg d a i l y  f o r  Used i n  a g r i c u l t u r e  Vandekar, 1978 
excreted within negat ive 4 weeks without  e f f e c t  (and PH) no adverse 
3 days on ChE e f f e c t s  reported 
Acute and short- term 
s t u d i e s  ( o r a l  LDso 
i n  r a t s )  
In 5 species:  
Low t o x i c i t y  
(1700-3700 mg/kg) 
Good a c t i v i t y  a g a i n s t  Simulium. Recommended f o r  f u r t h e r  t e s t i n g  as EC and encapsulated f o n k l a t i o n s .  Toxicity t o  non-target  organisms t o  be assessed with new formulations.  
~~~~~ 
Fauna 
Experimental condi t ions  
Formulation 
Methoda I Dosage- 1 Discharge: 
Toxic a t  low dosage; 
a t  high dosages 
r e l a t i v e l y  sa fe  Lauzanne, 1973 
Aquatic 
i nve r t eb ra t e s  
and f i s h  
50% EC + Zylene Vide V i t e  0.1/10 min Toxic; formulation not recbmmended 
+ emuls. 1 ” 1 0.5/10 min 1 ;:: I Highly tox ic  t o  non-target organisms 
Acute and short-term Long-term 
( o r a l  LD50 i n  r a t s )  s t u d i e s  
(carc inogenic i ty)  s tud ie s  Reference Metabolism s tud ie s  Mutagenicity s tud ie s  Teratogenicity S tudies  i n  volunteers  F ie ld  observa t ion  s t u d i e s  
No information Fa i r ly  r ap id ly  No information No information No information S l i g h t  i n h i b i t i o n  of Vandekar, 
metabolized and 
excreted 
ChE i n  Stage V t r i a l  I 1978 ~ 1 
. ... 
OMS-1170 (phoxim) 
TESTS ON TARGET SPECIES 
Experimental condi t ions  Or ig in  of 







F ie ld  50% EC G:Pouring 
I, 
O .  1/10 min 
0.05/10 min 
Tota l  e f f i cacy  4 km 
Tota l  e f f i cacy  ( 1  s i t e )  








Tota l  e f f i cacy  5 t o  6 km 
Tota l  e f f i cacy  20 t o  22 km 
Q u i l l e v e r e  e t  a l . ,  1976a 50% EC 
50% EC + Xylene , 
f emuls. II 
Ethiopian 
Region 
50% EC + Xylene 
f emuls. 
50% EC + Kerosene 
f emuls. 
20% EC Form. 1 
20% EC Form. 2 
H:4 nozzles 




G: T i r e  t t e  
II 
H:2 nozzles 





O .05/10 min 
0.05/10 min 
O .05/10 min 
O .05/10 min 













Tota l  e f f i cacy  20 km 
P a r t i a l l y  e f f e c t i v e  
Tota l  e f f i cacy  ( 1  s i t e )  
Tota l  e f f i cacy  (1 s i t e )  
P a r t i a l l y  e f f e c t i v e  
P a r t i a l l y  e f f e c t i v e  
P a r t i a l l y  e f f e c t i v e  
No e f f e c t  
Tota l  e f f i cacy  6 km 
No e f f e c t  
P a r t i a l l y  e f f e c t i v e  
QuillLverL e t  a l . ,  1976b 
40% EC Form. 3 
20% EC Form. 4 
TESTS ON NON-TARGET SPECIES 
References Resul ts Experiment 
Laboratory Aquatic 
i nve r t eb ra t e s  
and Bat rachia  
Dejoux & Troubat,  1973 Low, high and 
progress ive  
dosages 
Low (‘8 ppm) 
and high 
dosages 
Rela t ive ly  tox ic  a t  low dosage l e v e l s  
Fish 
Lauzanne & Dejoux, 1973 Fie ld  
TOXICOLOGY 
I n  5 spec ies :  
Low t o x i c i t y  
(z-2500 mg/kg) 
Good a c t i v i t y  aga ins t  Simulium but  chlorphoxim was given preference .  
1 t 
Resul t s  References 
Q u i t e  t o x i c  a t  low dosages Dejoux & Troubat ,  1973 





TESTS ON TARGET SPECIES 
References 













Le Berre e t  a l . ,  1976a Fie ld  0.3/10 min 




Tota l  e f f i c a c y  ( 1  s i t e )  
Tota l  e f f icacy  ( 1  s i t e )  
Tota l  e f f i c a c y  ( 1  s i t e )  
Tota l  e f f i c a c y  ( 1  s i t e )  ' 
Tota l  e f f i c a c y  (1 s i t e )  
25% EC G : T i r e t t e  
Boat 
G:Pouring 
I ,  
G: T i r e  t t e  
~~ ~ 
QuillBvBrB e t  a l . ,  1976b Ethiopian 
Region 











H:Vide Vi te  
(I 
I I  
. 11 







3 t o  30 
1.1 
0.7 t o  5.6 
3.3 
75 t o  225 
183 
Tota l  e f f i c a c y  11.5 km 
No e f f e c t  
P a r t i a l l y  e f f e c t i v e  
Tota l  e f f i c a c y  11 km 
Tota l  e f f icacy  2 km 
Phi l ippon,  1976 
0.03/10 min 
0.05 10 min 
0.1 / 10 min II 
No effect  
Tota l  e f f i c a c y  6 . 5  km 
Tota l  e f f i c a c y  12 t o  32 km (2 t e s t s )  
0.03/10 min 
0.05/10 min 
O .1/10 min 
0.05 10 min 
0 . 1  / 10 min 
I ,  
11 
No e f f e c t  
No e f f e c t  t o  a t o t a l  e f f i c a c y  o f  2 km 
(3 t e s t s )  
Tota l  e f f icacy  6 km 
I 
Tota l  e f f icacy  15  t o  37 km (3 t e s t s )  
Tota l  e f f i c a c y  65  km 
20% EC . 
* 
Bayer 50% wdp 








99% detachment i n  c l e a r  water 
G u i l l e t ,  1978 Ethiopian 
Region 
TESTS ON NON-TARGET SPECIES 
Experimental condi t ions 
Fauna Formulation 
Me thoda Dosage- 
Aquatic 25% EC Low, high and 
i n v e r t e b r a t e s  progress ive  




Toxic a t  low and h igh  l e v e l s  I Lauzanne, 1973 I 
* This  formulat ion was n o t  o r i g i n a l l y  designed t o  have p r o p e r t i e s  o f  s p e c i f i c  i n t e r e s t  f o r  Simulium l a r v i c i d e s .  
Experiment 
Decay in mud and water Solubility in water 
Field 




~ Methoda I Dosage- I Discharge: 
Chemical monitoring Chemical monitoring 
Behaviour of formulation 
ResearLh 
Chemical monitoring 
OMS-1197 (continued) ' 
TESTS ON NON-TARGET SPECIES (continued) 
In 6 species: No information No information No information In rats: negative No information In stage V trial 

















Method of analysis Residue analysis 
iodometric I GLC 
Specifications Chemical monitoring 
WHO/Pestic: Dev. 
& Safe Use Unit, 
1978 
Dale, Miles & Churchill, 
~~~~~ 
Results References 
More toxic than temephos Dejoux & Troubat, 1976 
No disequilibrium 
Statzner, in preparation 
Miles, 1975e 
Miles, 1976a 
Miles, 1975a Dale, Miles & Churchill, I 1976 
I Miles, 1976a I 
CHEMICAL MONITORING 
Formulation Expermental conditions Results Reference 
20% EC Africa - 0.025 ppm/lO min 500 m downstream - maximum concentration 55.68 ppb 




Reference I I  Acute and short-term Long-term (oral LD50 in rats) studies (carcinogenicity) Metabolism studies Mutagenicity studies Studies in volunteers Field observation Teratogenicity studies studies 
Recomended for further studies with emphasis on effects against non-target fauna. 
d ?- 
Experiment 
F ie ld  
OMS-1206 (RESMETHRIN) 
TESTS ON TARGET SPECIES 
Experimental condi t ions  
Me thoda Dosage- Discharge5 
Origin Of  Formulation Resul t s  Reference 
S imu 1 ium b 
T o t a l  e f f i c a c y  4500 m Quelennec, 1971 0.05 30 min 0.8 
0.1 / 30 min 0.8 T o t a l  e f f i c a c y  2 Ian Ethiopian 25% EC reg ion  
Fauna Experiment 
Experimental condi t ions 
Method5 I Dosage- I D i s c h a r g g  Reference Resul t s  b Formulation 
4quat ic  
i n v y x e b r a t e s  
nnd f i s h  
~ 
O. 8 Marked e f f e c t  Quelennec, 1971 0.05 30 min 
0.1 / 30 min 0.8 25% EC 
Acute and short- term 
s t u d i e s  
( o r a l  LD50 i n  r a t s )  
Long- term 
s t u d i e s  
(carcinogenici ty)  Metabolism s t u d i e s  Mutagenicity s t u d i e s  Teratogenicity s t u d i e s  
~ 
N o t  recommended f o r  f u r t h e r  t e s r i n g  because of  i t s  marked e f f e c t  on non-target  fauna,  inc luding  f i s h .  
In 3 spec ies :  
Low t o x i c i t y  
(1347- > 3000 mg/kg) 








G:Ti re t te  
11 
OMS-1211 (jodfenphos) 
TESTS ON TARGET SPECIES 
O. 1/10 min 
0.3/10 min 
O. 1/10 min. 
0.3/10 min 




Method: I Dosage- I Discharger 
Experimental conditions 
Fauna Formulation Resul t s  Reference I DischargeC b Method: I Dosage- 
Resul t s  
Qui te  t ox ic  a t  a l l  dosages 
I 
Dejoux & Troubat, 1973 
Reference 
Acute and short-term Long-term 
( o r a l  LD50 i n  r a t s )  s tud ie s  
(carc inogenic i ty)  s tud ie s  
F ie ld  
Metabolism s tud ie s  Mutagenicity s tud ie s  Teratogenicity S tudies  i n  volunteers  F i e l d  observa t ions  Reference s tud ie s  
Ethiopian 
Region 
I n  3 species:  
Low t o x i c i t y  I (2100 -3000 mg/kg) 
20% EC 
20% EC 
No information Rapidly metabolized On microbia l  systems: I n  r a t s :  nega t ive  No information S l i g h t  i n h i b i t i o n  of Vandekari 1978 1 
and excre ted  negat ive  ChE i n  Stage V t r i a l  
4 No e f f e c t  
Par t i  a l l y  e f f e c t i v e  
No e f f e c t  
P a r t i a l l y  e f f e c t i v e  
Le Berre et a l . ,  1976a 
TESTS ON NON-TARGET SPECIES 
Laboratory 
inve r t eb ra t e s  I I Aquatic and Bat rachia  20% EC High and pro- g re s s ive  dosages 
TOXICOLOGY 





Method: Dosage- b I DischargeC 
O 
Reference 
TESTS ON TARGET SPECIES 
Field 




100% detachment in clear water 
95% detachment in clear water 
58% detachment in clear water 
Guillet, 1978 Floating cages O .4 
~~ 
Not recomended for further testing because of mmalian toxicity (oral LD 5o to rat: 13 mg/kg). 
* Formulation was not originally intended to have properties of specific interest for Simulium larvicides. 
Results References 
Xeld Ethiopian 25% EC 
Region 
No effect 




Le Berre et al., 1976a 









ActellicR M20 (20% 
pirimiphosmethyl) 
OMS-1424 (pirimiphos-methyl) 
TESTS ON TARGET SPECIES 
Experimental conditions 
Formulation Origin of Simu lium 
Experiment I '- I Method' b Dosage- DischargeC 
G: Pouring 
11 
O. 1/10 min 
o.~~/Lo m i e  




2 and 3 
2.7 and 2.4 
H:Vide Vite O .O6 and O .1/10 min 






Almost total detachment 
Almost total detachment 
Total detachment 
Guillet, 1978 Floating cage! 
1 
I ,  
II 
I 
H:Vide Vite 0.075/10 min 22 
44 
Very partial effect for 7 km Dejoux & Guillet, in 
following verification after preparation 
24 and 48 hours. 
Partial effect on the first 
breeding site after 24 and 48  hours, imperceptible below. O. 1/10 min 
TESTS ON NON-TARGET SPECIES 
Formulation 
Experimental conditions 
Results References Fauna Experiment 
Field 
b 
Dosage- DischargeC Method' 
Aquatic 
invertebrates 




Carlsson, 1974 0.06/10 min 
O. 1/10 min 
O .2/10 min 
0.3/10 min 
0.075/10 min 
O. 1/10 min 
No marked effect 
No marked effect 
Destroyed non-target fauna 
Destroyed non-target fauna 
Toxic to aquatic invertebrates; 
formulation .unsuitable 








Dejoux, Mensah & Troubat, 1979 




Acute and short-term 
studies 
(oral LD50 in rats) 













Mutagenicity studies Teratogenicity studies 
No information In rats: negative 
Continuation of testing of microencapsulated formulations. 
Studies in volunteers 
0.25 mg/kg daily for 
28 days without any 
adverse effect except 
for slight plasma 
ChE inhibition in 1 ’ 
out of 5 volunteers 
found on day 28 
Field observations 
No adverse effect 





Resu l t s  Experimental conditions 
Laboratory 




Near t ic  
Region 
86% morta l i ty :  100% abnormal 
93 -6% mor ta l i t y .  100% abnormal 
pupae 
pupae 
Near t ic  
Region 
Long-term 
s t u d i e s  
(carc inogenic i ty)  Metabolism s tud ie s  Mutagenicity s tud ie s  
Acute and short-term 
s tud ie s  
(ora2 LD50 i n  r a t s )  
Teratogenicity S tudies  i n  volunteers  F i e l d  observa t ions  Reference s tud ie s  
I n  5 spec ies :  
Low t o x i c i t y  
(1700-3700 mg/kg) 
I n  r a t s :  nega t ive  I n  r a t s ,  inc luding  I n  r a t s :  nega t ive  In r a t s  and r abb i t s :  No information Large mosquito con t ro l  Vandekar, 1978 
metabol i te  t o x i c i t y  nega t ive  t r i a l s :  no adverse 




' b  
Dosage- 1 Discharge' I 
Z.O/ZO min I 0% emergence of S. decorum C m i n g  &'McKague, 1973 
O.OI/IO min . 
0.1/10 min 
S. p i c t i p e s  
33.2% mor ta l i t y ,  31.4% abnormal Gar r i s  & Adkins. 1974 I 36.8% pupae mor t a l i t y '  
TOXICOLOGY 
To be t e s t e d  on Ethiopian spec ie s  a s  soon as  a method of eva lua t ion  i s  ava i l ab le ,  
I 1. 
i 
Acute and short-term 
s t u d i e s  
( o r a l  LD50 i n  r a t s )  
OMS-1804 (diflubenzuron; Dimilin) 
Long-term 
s t u d i e s  
(carc inogenic i ty)  Metabolism s t u d i e s  Mutagenicity s t u d i e s  Teratogenicity 1 Studies  i n  volunteers  F i e l d  observations Reference s t u d i e s  
TESTS ON TARGET SPECIES 
In 6 species:  
Very low t o x i c i t y  
(> 4640 mg/kg) 
~ 
Experimental conditions 
I Discharge' b Method5 I Dosage- Formulation 
Or ig in  of  
S imu 1 ium Experiment I -  
I 
I n  r a t s :  nega t ive  In r a t s  >95% meta- I n  mice an? on microbia l  In r a t s  and No information I n  f i e l d  s t u d i e s  f o r  Vandekar, 1978 
bol ized  and/or systems: nega t ive  r a b b i t s :  nega t ive  f l y  la rvae  cont ro l :  
excre ted  wi th in  no adverse e f f e c t s  
3 days 
Resul t s  References 
Near t ic  
Region 
I .  
Near t i c  
Region 
25% wdp 




and times of 
expo sur  e 
O.  1/60 min 
Lcg5 f o r  S. vi t ta tu in  0.695 f o r  
15-min. exposure; 0.196 f o r  1-hour 
exposure; 0.0315 f o r  24-hour exposure. 
wdp and "flowable" produce h i g h e r  
m o r t a l i t y  than EC. Complete o v i c i d a l  
ac t ion  on 24-48 hour eggs a t  1 ppm 1 
hour. No pupic ida l  a c t i o n  a t  10 ppm 
24 hours.  
95% c o n t r o l  of  S .  v i t t a t u m  30 m below 
treatment p o i n t  
95% c o n t r o l  of  S .  v i t t a t u m  30 m below 
treatment p o i n r  
100% c o n t r o l  of mixed population 
200 m below the  treatment p o i n t  and 
f o r  4.3 lon i n  m o t h e r  stream 
Lacey & Mulla, 1977 
Lacey & Mulla, 1979 
TOXICOLOGY 
~ ~~ ~ 
To be t e s t e d  on Ethiopian spec ies  a s  soon a s  a method of .eva lua t ion  i s  ava i lab le .  
w c  
& Z  
m >  
w o  
W .  W 
. OMS-1806 (etrimphos) 
TESTS ON TARGET SPECIES 
I 
Experimental conditions 
Foïñïulation Origin of 
Simulium Methods 
Experiment Results I DischargeC I b Dosage- Reference 
O. 10/10 min 
O .ZO/~O min 
0.40/10 min 
58% detachment in clear water 
95% detachment in clear water and 
partial to total in water with mud 
added 
100% detachment in clear water 
New formulations to be evaluated. 
* 




F ie ld  
Fauna Experiment 
Experimental condi t ions  
I Discharge5 b Method5 I Dosage- Formulation 




Acute and short-term 
(Oral LD50 i n  r a t s )  
s tud ie s  ' . 
F o r i d a t i o n  
Long-term 
s t u d i e s  
(carc inogenic i ty  ) Metabolism s tud ie s  Mutagenicity s tud ie s  Teratogenicity S tudies  i n  volunteers  F i e l d  observations Reference s tud ie s  
20% wdp 
I n  5 spec ies :  
Low t o x i c i t y  
(1479-4672 mg/kg) 
20% EC 
No information Rapidly metabolized No information No information No information No adverse e f f e c t s  Vandekar, 1978 
and excre ted  i n  Stage V t r i a l  
OMS -1821 (permethrin) 
TESTS ON TARGET SPECIES 
Experimental condi t ions  
Methoda 
Floa t ing  cages 
$ I  







O .1/10 min 
O .2/10 'min 
0.05/10 min 
0.07/10 min 
O.  10/10 min 
O.ZO/~O min 
Discharge' 
TESTS ON NON-TARGET SPECIES 
Fie ld  
( t s e t s e  con t ro l )  
TOXICOLOGY 
Resul t s  
P a r t i a l  detachment i n  water with mud added 
To ta l  detachment in water with mud added 
and p a r t i a l  i n  c l e a r  water 
Tota l  detachment i n  water with mud added 
and p a r t i a l  t o  t o t a l  i n  c l e a r  water 
Tota l  detachment i n  c l e a r  water 
P a r t i a l  detachment i n  water with mud added 
To ta l  detachment i n  water w i th  mud added 
Tota l  detachment i n  water with mud added 
and p a r t i a l  i n  c l e a r  water 
P a r t i a l  t o  t o t a l  detachment i n  c l e a r  water 
Resul t s  
Not t ox ic  t o  f i sh ;  does n o t  cause mor t a l i t y  
i n  shrimp; tox ic  t o  i n s e c t s  l i v i n g  on o r  
near  water 
Some shrimp paralysed, some dead; 70% 
decrease i n  t o t a l  ca tch  o f  crustaceans.  
Considerable mor t a l i t y  among i n s e c t s  l i v i n g  
on or  near  water such as  Gerridae,  
Notonectidae and c e r t a i n  bee t l e s .  
Reference 
Gu i l l e t ,  1978 
Reference 
Takken e t  al . ,  1977 
n e  r n m  - o s c l  
w o  u. W 
m >  
OMS-1825 (azamethifos) 




R e  sul t s 
100% detachment i n  c l e a r  water 
100% detachment i n  c l e a r  water 
73% detachment i n  c l e a r  water 
99.6% detachment i n  c l e a r  water 
100% detachment i n  c l e a r  water 
63.4% detachment i n  c l e a r  water 
P a r t i a l l y  e f f e c t i v e  - some o l d  la rvae  
remain (dry season) 
Experiment 
F ie ld  




Formu l a  t ion  
3.3 g/ha 
Or ig in  of 
Simu lium 
Resul t s  Reference 
No no t i ceab le  e f f e c t  on non-target i n s e c t s  Takken e t  al . ,  1977 
Ethiopian 
Region 
Acute and short-term 
s tud ie s  
( o r a l  ~ D 5 0  i n  r a t s )  
Experiment Fauna 
Long-term 
s tud ie s  
(carc inogenic i ty)  Metabolism s t u d i e s  
F i e l d  Aquatic fauna 
( t s e t s e  con t ro l )  
Mutagenicity s tud ie s  
I Experimental condieions I 
Teratogenicity Studies  i n  volunteers  F ie ld  observa t ions  Reference s tud ie s  
Formulation I Method' 
On microbia l  system 
pos i t i ve ;  i n  r a t s  
nega t ive  
20% EC, l o t  II 
No information N o  information 












1 app l i ca t ion  
1 app l i ca t ion  
I n  2 spec ies :  Moderate In progress ( i n  mice No lnformat ion  






O .+O min 
0.2/10 min 
O. 1/10 min 
O ,  1/10 min 
0.05/10 min 
O. 1/10 min 
11 
30 
I P a r t i a l  disappearance of I (wet season) la rvae  f o r  10- I Tota l  disaupearance of _ _  I l a rvae  a t  s i n g l e  s i t e  \ 
TESTS ON NON-TARGET SPECIES 
Reference 
Gu i l l e t ,  1978 
Formulations t e s t e d  e f f e c t i v e  only a t  high dosages; improved formulations could be considered. 
I' 
I+ 
L J 5 
Resul t s  iìeferences 
Methoda b Dosage- 
Proc ida l  
2.5% EC 
K K-o t h r i n e  
2.5% EC ’ AZ 
B2 
F loa t ing  cages 0.01/10 min 
I 0.02/10 min 
11 0.04/10 min 
. H  0.02/10 min 
0.007/10 min 
0.003/10 min 
O.OO~/ IO min - 
Completely e f f e c t i v e  over  the 12 km a c c e s s i b l e  above 
confluence with Bakoye. Range i n  excess  o f  12 km. 
Completely e f f e c t i v e  over  10 ~rm. P a r t i a l  e f f e c t  a t  
11.5 km a f t e r  1.5 km o f  s l a c k  water  
P a r t i a l  e f f e c t ;  l a t e - i n s t a r  la rvae  remain 
Detachment of e a r l y  i n s t a r s  
Dejoux & 
G u i l l e t ,  i n  
preparation 
Acute and short- term 
s t u d i e s  
( o r a l  LD50 i n  r a t s )  
Long-term 
s t u d i e s  
(carc inogenic i ty)  Metabolism s t u d i e s  Mutagenicity s tud ies  Teratogenicity S tudies  i n  volunteers  F i e l d  observat ions Reference s t u d i e s  
I n  10f species:  
Moderate t o  high t o x i c i t y  
(56-400 mgkg)  
In progress  (mice, F a i r l y  r a p i d l y  meta- On microbia l  systems In mice, r a t s  and No information Burning sensa t ion  i n  Vandekar, 1978 
r a t s ,  dogs) bo l ized  and excreted and i n  m i c e :  negat ive rabbi t s :  nega t ive  m n  
W O  u. 
f a c i a l  s k i n i n  some @ -._ Co’ spraymen i n  Stage V t r i a l  
.- 
OMS-1998 (decamethrin) 
TESTS ON TAKGEX SPECIES 
Or ig in  of  
Simulium Experiment I -  DischargeC 
Ethiopian 
Region 
P a r t i a l  t o  t o t a l  detachment in w d t e r  wi th  mud 
P a r t i a l  t o  t o t a l  detachment i n  water  w i t h  mud added 
and c l e a r  water  
P a r t i a l  t o  t o t a l  detachment i n  c l e a r  water  
6.3  
7 




TESTS ON NON-TARGET SPECIES 
Experimental condi t ions 
Experiment Resul t s  References Fauna Formulation 
Aquatic fauna 





F i e l d  
( t s e t s e  c o n t r o l  
H Takken e t  al., 
1977 
Caused p a r a l y s i s  i n  many Macrobrachium r a r i d u s ;  
t o x i c  t o  i n s e c t s  
Large number of M. r a r i d u s  dead o r  dying; 
Caridina a f r icana ;  90% reduct ion  i n  catches,  those  
found a l i v e  paralyzed.  Toxic t o  i n s e c t s  
Almost a l l  shrimp k i l l e d .  
m o r t a l i t y  among Diptera ,  Hymenoptera, Heteroptera  
and Coleoptera  
Extremely t o x i c  and r a p i d  effect on inver tebra tes ;  
h ighly  t o x i c  t o  f i s h  even a t  0.003 mg/kg/lO min. 
many dead 
Caused ex tens ive  12.5 g/ha 
( res idua l )  
:Vide V i t e  Rquatic 
i n v e r t e b r a t e s  I :;zr%z Dejoux, Mensah & 
Troubat, 1979 
Dejoux & 
G u i l l e t ,  i n  
prepara t ion  
Formulation was n o t  o r i g i n a l l y  designed t o  have p r o p e r t i e s  o f  s p e c i f i c  i n t e r e s t  f o r  Simulium l a r v i c i d e s .  
‘ A = Formulation without  a synerg is t .  
B = Synergized formulat ion.  
TOXICOWGY 
VBC/80.3 
page 38 .. 
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